Spasmodic torticollis is a tonic and phasic involuntary contraction of neck muscles, the etiology of which is unknown. Foltz et al (3) and Mizawa (5) re-
ported that in the case of monkeys and cats respectively, they were able to produce spasmodic troticollis by placing midbrain tegmental lesions in the medial reticular formation. With the use of the formaldehyde fluorescence histochemical method developed by Falck and Hillarp (2) , monoamine (dopamine: DA, noradrenaline : NA, serotonin : 5-HT) -containing neurons can be observed in the mammalian brain (l, 4, 6) . Among these monoamine neuron systems, the nigrostriatal dopaminergic system (8) is well recognized in relation to Parkinsonism. However, the functional role of DA neurons other than the substantia nigra, NA neurons and 5-HT neurons still remains to be clarified. In the present study, the Falck-Hillarp method was employed in an attempt to investigate the possibility that the central monoamine neuron systems might be involved in the experimental torticollis followed by destruction of midbrain tegmentum in the cat.
Twenty five adult cats, weighing 2.5 to 3.5 kg., were used in this study. The localization of monoamine neurons and their fiber pathways in the midbrain were studied in 9 non-treated or drug-treated (L-dopa and/or Pargyline) cats and 16 lesioned cats. In lesioned cats, each animal was placed in a stereotaxic apparatus under thiamylal sodium anesthesia. Electrocoagulation was produced by 4 mA of direct currents for 10 sec via a bipolar electrode which was inserted in a point ranging 5.0 to 7.0 mm in anterior plane , 1.0 to 3.0 mm in lateral plane and 0 to -4.0 mm in horizontal plane. Behavioral changes after lesioning were observed for 2 to 6 days. All 25 cats were sacrificed by pentobarbital sodium and the brains were quickly removed. The thinly dissected brains were quenched with isopentane cooled by liquid nitrogen and freeze-dried for 2 weeks. They were treated with formaldehyde fumes, embedded in paraffin in oacuo, and sectioned for observation under a Zeiss fluorescence microscope. The distribution of DA neurons and 5-HT neurons and their fiber pathways, which are considered to be relevant to the involuntary movements, are illustrated in Fig. 1 on the basis of Snider and Niemer's a stereotaxic atlas of the cat Brain (7) . The NA neurons were found to be located in the nucleus caeruleus and subcaeruleus in the dorsolateral tegmentum of the pons and caudal midbrain. The DA neurons were in the caudal midbrain reticular formation, the compact division of the substantia nigra, the ventral tegmental area, the rostral half of the central linear nucleus, and the rostral linear nucleus. The 5-HT neurons were located in the dorsal raphe nucleus, the superior central nucleus and the caudal half of the central nucleus. The ascending monoamine fibers ran through the central gray, the central tegmental tract, the medial and lateral parts of the red nucleus, and the ventral tegmental area. The ventral tegmental area was revealed to be an area of great significance as a large number of monoamine fibers, particularly DA and 5-HT fibers, joined and ran rostrally in this area.
Behavioral changes following electrolytic lesions in the medial tegmentum of the rostral midbrain were observed in 16 cats. Torticollis was observed in 8 cats, of which seven were tonic and one was phasic in nature. The rotational component of torticollis (Fig. 2, A) was prominent, though various degrees of in lateral bending (Fig. 2, B) and leaning were noted. Circling gait was observed 3 cats. All lesioned cats were more or less ataxic. In cats with torticollis in which there were significant retrograde changes of DA and 5-HT fibers in the ventral tegmental area as revealed by use of the Falck-Hillarp method (Fig. 3) , the midbrain ventromedial tegmentum, including the ventral tegmental area, was destroyed. In cats without torticollis, lesions were found in the dorsomedial tegmentum of the rostral midbrain involving the periaqueductal gray, the interstitial nucleus of Cajal, the central tegmental tract and/or parafascicular nucleus of thalamus. In view of these findings, the possible role of the ascending DA and 5-HT fiber pathways passing through the ventral tegmental area in the control of the neck movements has to be considered. 
